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(57) The present inventions pertains to the field of 
automatic control systems based on computer technol- 
ogy, and essentially relates to a structured system for 
monitoring and controlling the engineering equipment in 
an installation, mainly a building comprising several 
floors. The system includes a central computer module 
with an input-output device as well as a plurality of mon- 
itoring and/or measuring and/or control sensors and/or 
control devices for the units and apparatus of the engi- 
neering equipment in the building. The module consists 
of a programmable computer server station having func- 
tions, according to the software, that provide for the cen- 
tralized reception of monitoring data through information 
channels within a single network protocol, as well as for 
the processing of said data and for the output of control 
signals towards the control devices for the units and ap- 
paratus of the engineering equipment in the building. 
This system further includes controllers connected in a 
"star" circuit to the input-output device of the central 
computer module. Each controller has a plurality of re- 
mote input-output modules connected serially thereto, 
while each of said modules has a corresponding sensor 
or a control device connected thereto. At least one ad- 
ditional computer station is connected through its input- 
output module to the corresponding controller that en- 
sures, according to the software, the local monitoring 
and the control of the units and apparatus in at least one 



functionally independent section of the engineering 
equipment in the building. 
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Description 

Field of tlie Invention 

[0001] The present invention relates to the art of au- 
tonnatic control systenns based on connputer technology 
and, nnore specifically, to the design of a system for nnon- 
itoring and nneasuring the operational parameters of and 
controlling the life-support engineering equipment, 
mainly of an intellectual type, of a building. 

Description of the Prior Art 

[0002] Traditional solutions presuppose automation 
of local engineering systems of an installation rather 
than taking an integrated approach to the automation of 
said installation as a whole. Presently, large installations 
are equipped with a plurality of different engineering 
systems to support the life of such installations and the 
technological processes of the organizations located 
therein. The number of such systems is growing by the 
year, and so does the scope of the equipment thereof. 
To-day, these systems and the means of monitoring the 
condition thereof are developing extensively - the mon- 
itoring of engineering systems is performed by methods 
specific for each individual system and relies on the use 
of cable networks as a communication media that links 
separate elements of an engineering system with a con- 
trol station. Many engineering systems are even totally 
devoid of any means of monitoring - centralized super- 
vision, measurement and control. Each such monitoring 
sub-system performs limited local tasks of the automa- 
tion and manual supervision of an existing engineering 
system. Analysis of existing systems indicates that to a 
greater or lesser degree such solutions have the follow- 
ing drawbacks in common: shortage of information for 
the maintenance services; lack of coordination between 
monitoring elements of various engineering systems; 
poor overall reliability of technological processes; use 
of morally outdated hardware; lack of unification of the 
equipment and cabling; lack of readily available spare 
equipment; high operational costs; slow reaction to fail- 
ures of the equipment and restoration of the servicea- 
bility thereof; absence of engineering solutions to en- 
sure sustained functioning of the system; lack of auto- 
matic control functionality; limited dispatch capabilities 
due to the absence of means for remote transmission 
of information to the maintenance services of the build- 
ing. 

[0003] In buildings with a well-developed infrastruc- 
ture, complex and expensive engineering and utility sys- 
tems are functioning. Proper supervision and control of 
the engineering equipment of these buildings are one of 
the preconditions essential for ensuring sustained func- 
tioning and efficient use of the life-supporting infrastruc- 
ture of such buildings. However, the existing dispatch 
systems of buildings do not provide for the supervision 
of said engineering equipment in sufficient scope, are 



usually built with the use of components that have poor 
reliability, and do not offer the capability of analyzing the 
condition of said equipment or prognosticating failures 
thereof 

5 [0004] The above-listed shortcomings can be elimi- 
nated by applying the technique of constructing a struc- 
tured system for monitoring and controlling the engi- 
neering equipment of an installation. The main princi- 
ples of such a technique are as follows: use of a com- 

10 mon structured cable network within the installation; cre- 
ation of a hierarchically structured control and informa- 
tion gathering system; concentration of information and 
distribution thereof according to the needs and levels of 
authority; integrated automation of information account- 

15 ing and processing functions; integration with higher- 
level automatic management, control and information 
systems in the capacity of an information-supplying 
agent; use of engineering system equipment with a built- 
in monitoring and control functionality; unification of 

20 equipment and informational support; standardization of 
design solutions. 

[0005] Because engineering systems of a building are 
inter-related, with the condition of one engineering sys- 
tem affecting that of another engineering system, the su- 

25 perintendent of such a building and administrator of the 
maintenance service department thereof must have ad- 
equate information on the related engineering systems. 
Information on the status and condition of engineering 
systems is also necessary for the administrators of the 

30 local area network and other information systems in the 
building, including those representing the core process- 
es of various organizations located therein. The struc- 
turing of information flows within the system makes it 
possible to lower requirements to the throughput capac- 

35 ity of information transmission channels and enter the 
management infrastructure of the building and organi- 
zations located therein in a most efficient way. 
[0006] The hierarchical structure of information gath- 
ering and management within the monitoring and con- 

40 trol system makes it possible to integrate such struc- 
tured monitoring and control system with other automat- 
ed supervision and information systems making part of 
situational centers of various levels. 
[0007] Integrated automation of information account- 

45 ing and processing makes itpossibleto preclude human 
errors and improve overall functional reliability of engi- 
neering systems. 

[0008] The use of equipment with a built-in monitoring 
and control functionality within engineering systems 
50 makes it possible to simplify the creation of monitoring 
and management systems, obtain comprehensive infor- 
mation on such equipment, and make diagnostics there- 
of easier. 

[0009] Unification of the monitoring equipment makes 
55 it possible to reduce maintenance costs and shorten 
serviceability restoration time. 

[0010] The prior art knows a system for monitoring 
and controlling active engineering equipment built 
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around a central connputer module with an input-output 
device to which a plurality of monitoring and/or measur- 
ing and/or control sensors and control devices for the 
units and apparatus of the active engineering equipment 
in the building is linked via channels of an information 
network. The module consists of a programmable com- 
puter server station having functions, according to the 
software, that provide for the centralized acquisition of 
monitoring data through information channels within a 
single network protocol, as well as for the processing of 
said data and for the output of control signals to the con- 
trol devices for the units and apparatus of the engineer- 
ing equipment in the building (ref. US Patent No. 
5684374, G05 013/00, published 04.11.97). 
[0011] A specific feature of such a system is that all 
monitoring and control sensors and control devices 
thereof are linked directly to the input-output controller 
of the computer server station , which is the sole central 
controller. Such a system is justifiable for offices or build- 
ings with a relatively small floor area, in which said sen- 
sors or devices are located in immediate proximity to the 
controller. In situations where the sensors are located 
at considerable distances from the controller, long ca- 
bles have to be laid, which is not always justifiable eco- 
nomically. In the case of a high-rise building heavily sat- 
urated with a variety of engineering equipment, such a 
scheme for monitoring and controlling said equipment 
leads to an excessive complexity of the scheme proper, 
makes it difficult to lay and debug, lowers throughput 
capacity, and results in the lack of support software with 
which these deficiencies can be eliminated. 
[0012] The prior art also knows another structured 
system for monitoring and controlling the engineering 
equipment of an installation, mainly a building compris- 
ing several floors. The system includes a central com- 
puter module with an input-output device to which a plu- 
rality of monitoring and/or measuring and/orcontrol sen- 
sors and control devices for the units and apparatus of 
the engineering equipment in the building are linked via 
channels of an information network. The module con- 
sists of a programmable computer server station having 
functions, according to the software, that provide for the 
centralized acquisition of monitoring data through infor- 
mation channels within a single network protocol, as 
well as for the processing of said data and for the output 
of control signals to the control devices for the units and 
apparatus of the active engineering equipment in the 
building (ref. DE, Application No. 4125839, G05B 15100, 
published 04.02.93). 

[0013] The system has the same disadvantages as 
those described earlier. Designed for use in buildings, 
this system takes no account of the remoteness of the 
input-output device of the central programmable server 
from the location of the sensors or control devices for 
the units and apparatus of the engineering equipment. 
In such a system, for instance, the maximum distance 
from a sensor to the controller is limited to 250 meters, 
even if high-quality network cables of type AN&T SYS- 



TIMAX®SCS (designed by Lucent Technologies) are 
used. Only within such a distance a sufficiently broad 
bandwidth can be attained to permit the transmission of 
data at a rate of 622 Q)it/s at low cost and a short radi- 

5 ation wavelength (850 nm) and a rate of 2.5 Gbit/s with 
the use of transmitters with a longer wavelength (1300 
nm). Practice shows that for an error-free and reliable 
transmission of data, best results are achieved over dis- 
tances no longer than 100 m, which is the established 

10 standard. At longer distances this scheme fails to pro- 
duce the required result as regards the efficiency, quality 
and accuracy of the functioning of the monitoring and 
control system. 

[0014] At present, network-based monitoring and 

15 control systems are required to transmit not only digital 
(text) data, butalso voice and video information. For this 
purpose, corresponding broadband applications have 
been developed, including multimedia and full-scale 
digital video conferencing applications. For these appli- 

20 cations to be used, the transmission speeds and the vol- 
ume of traffic in the local and global networks need be 
increased considerably. In order to be able to support 
the transmission of complex digital signals at high 
speeds the network cables should naturally be designed 

25 so as to preclude signal loss therein. 

[001 5] Practice shows that with appropriate hardware 
and software support these complex signals can be 
transmitted with the required accuracy and speed over 
cablesections with a length of up to 100 m. Consequent- 

30 ly, for buildings with a large floor area and multi-func- 
tional engineering equipment distributed all overthat ar- 
ea the scheme of a system for monitoring and controlling 
said equipment has, as far as the arrangement and 
placement of the components thereof are concerned, to 

35 be subordinated to the requirement of keeping the indi- 
vidual sections of the network cable to within the maxi- 
mum allowable length. 

Disclosure of the Invention 

40 

[0016] It is an object of the present invention to solve 
the engineering task of eliminating the afore-mentioned 
drawbacks and creating such a structured system for 
monitoring and controlling the engineering equipment in 

45 an installation, mainly in a building comprising several 
floors, that would use a cable network the length of 
whose individual sections is limited by the relevant 
standard and still provide for complete monitoring and 
reliable centralized control and management all life-sup- 

50 porting engineering systems in a building with a large 
floor area, a large number officers and a developed mul- 
ti-functional equipment complexes. The engineering re- 
sult achieved consists in an improvement of the per- 
formance characteristics and efficiency of the monitor- 

55 ing and control system, and thus an improvement of the 
overall reliability of the functioning of the engineering 
systems in the building. 

[001 7] This engineering result is achieved through the 
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use of a structured system for monitoring and controlling 
the engineering equipment in an installation, mainly a 
building comprising several floors. This system includes 
a central computer module with an input-output device 
as well as a plurality of monitoring and/or measurement 
and/or control sensors and/or control devices for the 
units and apparatus of the engineering equipment in the 
building. The module consists of a programmable com- 
puter server station having functions, according to the 
software, that provide for the centralized acquisition of 
monitoring data through information channels within a 
single network protocol, as well as for the processing of 
said data and forthe output of control signals to the con- 
trol devices for the units and apparatus of the engineer- 
ing equipment in the building. This system further in- 
cludes controllers connected in a star circuit to the input- 
output device of the central computer module. Each 
controller has a plurality of remote input-output modules 
serially connected thereto, while each of said modules 
is linked to a corresponding monitoring and/or measur- 
ing and/or control sensor and/or device for controlling a 
specific unit or apparatus of the engineering equipment 
in the building. There is also at least one additional com- 
puter station connected through its input-output module 
to the corresponding controller to ensure, according to 
the software, the local monitoring and the control of the 
units and apparatus in at least one functionally inde- 
pendent section of the engineering equipment in the 
building. 

[0018] Each such controller has remote input-output 

modules connected thereto, which are in turn linked to 
said sensors or control devices related to the units and 
apparatus of at least one functionally independent sec- 
tion of the engineering equipment in the building. The 
functionally independent section of the engineering 
equipment in the building includes units and apparatus 
of the lift equipment, or pump equipment, or heat supply 
station, or electric power supply system of the building. 
[0019] The sensors and control devices that put out 
information-carrying signals in a format other than that 
of the common network protocol are connected to the 
appropriate controller via a data converter designed to 
convert data of one network protocol into data of another 
network protocol. 

[0020] The system is connected to a plurality of unin- 
terrupted power supplies, which ensures survivability of 
the system against possible power outages. 
[0021] The controllers can be positioned at the points 
of location of the communications hubs that link the en- 
gineering equipment in the building to the common elec- 
tric power supply system. 

[0022] The functions of the monitoring and measuring 
sensors can be performed by level, flow, temperature 
and pressure sensors, respectively, while infrared sen- 
sors, photosensors and heat sensors can be used as 
the control sensors. 

[0023] The control devices are servo drives or drives 
having the function of performing an action in response 



to the signal from a sensor. These devices can be rep- 
resented by apparatus for controlling the position of win- 
dow blinds or window leafs, devices for remote opening/ 
closing of doors or on/off switching of lights. 
5 [0024] The above-mentioned features are material, 
are inter-related with one another, and form a stable 
combination of material features sufficient to obtain the 
requisite engineering result. 

[0025] Thus, connection of the controllers to the input- 
10 output device of the central computer module in a hier- 
archical star circuit makes it possible, even with the use 
of cable sections of a limited length, to ensure a con- 
stancy of signal parameters during the transmission 
thereof over these sections while preserving the 
15 scheme of communication between the central module 
and the remote input-output modules to which the sen- 
sors and control devices are connected. It also becomes 
possible to place each such controller in the communi- 
cations hub on a separate floor and use additional ca- 
20 blingto provide a linkto the equipment available on said 
floor. 

Brief Description of tlie Drawings 

25 [0026] The invention will now be described with refer- 
ence to the accompanying drawing. 
[0027] Fig. 1 is a block diagram of the structured sys- 
tem for monitoring and controlling the engineering 
equipment of an installation in the form of a building. 

30 

Best Mode of Carrying Out tiie Invention 

[0028] The present invention will be described in 
terms of a specific embodiment which, while not being 
35 the only possible embodiment, visually demonstrates 
the feasibility of achieving the requisite engineering re- 
sult. 

[0029] The structured system for monitoring and con- 
trolling the engineering equipment of an installation in 
40 the form of a building comprising several floors (Fig. 1) 
includes a central computer module 1 with an input-out- 
put device 2. The module is a programmable computer 
server station 3 having functions, according to the soft- 
ware, that provide forthe centralized acquisition of mon- 
45 itoring data through information channels within a single 
network protocol, as well as for the processing of said 
data and for the output of control signals to the control 
devices of the units and apparatus of the engineering 
equipment in the building. The server station also in- 
50 eludes a redundant server 4. 

[0030] Used in the capacity of the programmable 
computer server station can be the station described in 
DE, No. 4125839, US, No. 5684374, or a station of the 
AlphaServer family manufactured by DIGITAL corpora- 
ls tion (ref the leaflet "AlphaServer Family" published by 
DIGITAL corporation). 

[0031] Used as software having the required function- 
ality is the Citect software package (ref "Seize the Pow- 
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er" leaflet published in 1 997 by Ci Technologies Pty Linn- 
ited and devoted to Citect, version 5). Citect is a nnan- 
ager program with a differentiation of the levels of au- 
thority. The Citect software package is intended to pro- 
vide a visual presentation of the object of automation. 
The progrann allows the operator to view the status and 
condition of all autonnated systems and apparatus in a 
dynamic mode and to produce control actions. The Ci- 
tect package can also generate reports and output them 
to a printer to obtain said reports in hard copy at a preset 
time or at predetermined time intervals. The program in- 
cludes a graphics editor which can be used to create 
images (video frames) on the computer monitor screen 
that will reflect the physical processes which take place 
in the real objects of automation and which the operator 
must monitor The program allows the operator to ob- 
serve current values of the parameters being monitored 
and the condition of damaged and other objects, per- 
form manual control functions, change control coeffi- 
cients, etc. Control of the object of automation can be 
effected with the use of a computer mouse, a functional 
keyboard or a standard keyboard, orfrom a special con- 
trol board. 

[0032] The input-output device 2 of the central com- 
puter module has a plurality of controllers 5 connected 
thereto in a hierarchical-star (bus-star) circuit or in a bus 
(a bus-group) circuit. The function of the controllers is 
to support the process of data exchange and conversion 
of data from one protocol to another protocol. Each of 
the controllers has a plurality of remote input-output 
modules 6 connected thereto in a hierarchical-star cir- 
cuit, while each of said modules is further connected to 
a corresponding monitoring and/or measuring and/or 
control sensor and/or control device for a specific unit 
or apparatus of the engineering equipment in the build- 
ing. The controllers are placed at the points of location 
of communications hubs 7, which are connected in a hi- 
erarchical-star circuit to a central distribution frame 8 of 
the centralized power supply system and units 9 for off- 
line control of the engineering equipment (for details on 
connecting the equipment in a "hierarchical-star" circuit 
see the leaflet "AN&T SYSTIMAX®SCS. Recommen- 
dations on the Planning of Wiring of Copper and Optical 
Cables" by Lucent Technologies, 1996, page 3"). 
[0033] Used as the controller 5 can be the multi-chan- 
nel controller described in US, No. 5684374 (Ref. No. 
16) and known as "IMC S Class Compact", manufac- 
tured by Allen-Bradley company (US), or a controller of 
the AC 31 series manufactured by ABB concern (ref. 
ABB'S leaflet "AC 31 - A New Opening for Automation", 
1998, pages 1 through 23). The same ABB leaflet de- 
scribes remote input-output modules (controllers) that 
can be used as the remote input-output modules 6 within 
the scope of the present invention. These controllers 
have the hardware and software needed to organize the 
exchange of data with stand-alone systems having a se- 
rial interface. 

[0034] The controllers 5 are joined into groups by a 



plurality of MODBUS buses (ref. earlier cited ABB leaf- 
let, page 5) according to either a functional or a territorial 
principle. The total number of said buses depends on 
the number of ports available in the device that supports 

5 communication with the server. The remote input-output 
modules 6 are connected by means of bus CS 31 BUS 
(ref. earlier cited ABB leaflet, pages 12 and 13) to the 
corresponding controller 5 either serially or in a hierar- 
chical-star circuit. 

10 [0035] As applied to a building comprising several 
floors at each of which there are communications hubs 
of the centralized power supply system and units for off- 
line control of the engineering equipment located on the 
corresponding floor, the controllers are placed at the 

f5 points of location of said communications hubs. This al- 
lows the monitoring and/or measuring and/or control 
sensors and control devices for the engineering equip- 
ment available on said floor to be connected on a floor- 
by-floor basis. 

20 [0036] Used as monitoring sensors 10 and/or meas- 
uring sensors 11 are, respectively, level, flow, tempera- 
ture, pressure, etc. sensors with the functionality, ac- 
cording to the design thereof, of passively registering 
and reflecting, in one form or another, the current value 

25 of a specific parameter. 

[0037] Used as control sensors 12 are infrared sen- 
sors, photosensors and heat sensors belonging to the 
category of apparatus a change in the state whereof can 
be utilized as a control signal for switching some system 

30 or device on or off. In this case, said systems or devices 
are understood to include those from the plurality of 
known systems as, for example, a fire alarm system and 
an air conditioning or ventilation system responding to 
the signal of a dust sensor. 

35 [0038] Control devices 13 are understood to include 
servo drives or other drives having the function of per- 
forming an action in response to a signal from a sensor. 
Said drives and servo drives can be represented by ap- 
paratus for controlling the position of blinds, devices for 

40 remote opening/closing of doors or on/off switching of 
lights. 

[0039] Naturally, some of the sensors or devices used 
cannot, because of the design thereof, be connected to 
the network or to a remote input-output device directly. 
45 In such cases use is made of known network adapters 
or devices for transforming/converting analog signals to 
digital signals according to the protocol of the common 
network. 

[0040] According to the present invention, each local 
50 engineering system which is a functionally independent 
section of the engineering equipment in the building and 
which includes units and apparatus of the lift equipment, 
or pump equipment, or heat supply station, or electric 
power supply system or ventilation equipment thereof, 
55 Is a complete module capable of functioning both inde- 
pendently and as part of the claimed monitoring and 
control system. The modular structure ensures maxi- 
mum flexibility and survivability of the system as a 
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whole. Each module includes primary sensors and ac- 
tuating devices, as well as devices 14 for matching the 
outputs of the primary sensors with the inputs of the con- 
trollers 5 or the remote input-output modules 6. 
[0041 ] Connected to each of the controllers within the 
claimed monitoring and control system can be remote 
input-output devices with which the primary sensors or 
control devices associated with the units and apparatus 
in at least one functionally independent section of the 
engineering equipment in the building are linked. 
[0042] To permit, according to the Citect software, lo- 
cal off-line monitoring and control of the units and appa- 
ratus in at least one functionally independent section of 
the active engineering equipment in the building, at least 
one additional computer station 15 is connected to a 
specific input of a specific controller. The station 15 has 
its input-output module linked via a dedicated channel 
with the corresponding controller, and is further connect- 
ed through local area network 1 6 to the central computer 
module. This communication arrangement allows the 
operator of the central computer module to have part of 
the information transmitted to the station 15, and thus 
to enable the operator thereof to perform off-line moni- 
toring of the functioning of the units and apparatus of 
the separate engineering equipment module. 
[0043] The additional computer stations are arranged 
in a hierarchical-start circuit and can communicate with 
one another over the information channel(s) through 
standard local area network hubs in the dedicated chan- 
nels of the controllers 5. 

[0044] Each functionally independent section or mod- 
ule of the engineering equipment in the building can be 
equipped with said stations 15. 

[0045] The present system is designed so as to permit 
incorporation thereof into the network of already existing 
monitoring systems, such as those employing the EIB 
protocol standard (ref. the leaflet "ABB i-bus® EIB Intel- 
ligent Installation System. A Step into the Future" pub- 
lished by ABB concern, 1 996, pages 4 to 7). To accom- 
plish this, a converter 17 is interposed in the data lines 
of the EIB bus that provide a link to the corresponding 
controller 5. The function of said controller is to convert 
the data of one protocol into data of another protocol, 
for example the MODBUS. 

[0046] In order to ensure stable functioning of the sys- 
tem regardless of any interruptions in the power supply 

and the stability thereof, it is expedient that the system 
be connected to a plurality of uninterrupted power sup- 
plies (not shown). 

[0047] The central computer module can then be pro- 
vided with the means for connecting it to an external glo- 
bal network to permit communication with other external 
monitoring and control systems. The Citect software 
package provides a remote monitoring capability based 
on the use of known hardware (ref. the leaflet "American 
Ref-Fuel" published by Ci Technologies Pty Limited, US, 
January 1998, page 8). 

[0048] The present invention makes it possible, by al- 



tering the scheme of the monitoring and control system, 
to ensure full monitoring and control coverage of the en- 
tire equipment of the engineering systems and complex- 
es regardless of the location thereof with respect to the 

5 central computer module while retaining the network 
throughput capacity and signal quality. The present sys- 
tem makes it possible to not only perform centralized 
gathering of information and exercise control from a 
common center, but also to have part of its functions 

10 transferred to the local stations that service functionally 
independent engineering complexes and systems, 
while retaining the capability of monitoring the function- 
ing of said stations. 

15 Industrial Applicability 

[0049] The present invention is industrially applicable, 
because it is based not on the use of any new means 
that permit implementation of monitoring and control 

20 functions, but rather on a new combination of the links 
between thereof. This makes it possible to ensure full 
monitoring and control coverage of the entire equipment 
of the engineering systems and complexes regardless 
of the location thereof with respect to the central com- 

25 puter module, while retaining the network throughput 
capacity and signal quality, as well as to build networks 
of any configurations depending on the application soft- 
ware. 



30 

Claims 

1. A structured system for monitoring and controlling 
the engineering equipment in an installation, mainly 

35 a building comprising several floors, that includes a 
central computer module with an input-output de- 
vice as well as a plurality of monitoring and/or meas- 
uring and/or control sensors and/or control devices 
for the units and apparatus of the engineering 

40 equipment in the building connected via communi- 
cations hubs to a centralized power supply system 
and the units for independent control of said equip- 
ment, said computer module consisting of a pro- 
grammable computer server station having func- 

45 tions, according to the software, that provide for the 
centralized acquisition of monitoring data through 
information channels within a single network proto- 
col, as well as for the processing of said data and 
for the output of control signals to the control devic- 

50 es for the units and apparatus of the engineering 
equipment in the building, characterized in that it in- 
cludes controllers placed at the points of location of 
the communications hubs connected in a hierarchi- 
cal-star circuit or a bus circuit to the central distri- 

55 bution frame of the centralized power supply sys- 
tem and units for off-line control of the engineering 
equipment, with the controllers further connected in 
a hierarchical-star circuit or a bus circuitto the input- 
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output device of the central computer module, each 
of said controllers having a plurality of remote input- 
output modules connected serially or in above- 
mentioned star circuit thereto, while each of said 
modules has a corresponding monitoring and/or 
measuring and/or control sensor and/or control de- 
vice for a specific unit or apparatus of the engineer- 
ing equipment in the building connected thereto, 
and in that it includes at least one additional com- 
puter station linl<ed through its input-output module 
via the local area network with the central computer 
module and, via a dedicated channel, with the cor- 
responding controllerthat ensures, according to the 
software, the local monitoring and the control of the 
units and apparatus in at least one functionally in- 
dependent section of the engineering equipment in 
the building, the additional computer stations being 
connected with one another over an information 
channel in a hierarchical-star circuit via local area 
network hubs interposed in the dedicated channels. 

2. A system according to Claim 1 , characterized in that 
each controller has a plurality of remote input-out- 
put modules connected thereto, the modules being 
linked to said sensors or control devices for the units 
and apparatus in at least one functionally independ- 
ent section of the engineering equipment in the 
building. 

3. A system according to Claim 1 or Claim 2, charac- 
terized in that the functionally independent section 
of the engineering equipment in the building is rep- 
resented by the apparatus and units of the lift equip- 
ment, or pump equipment, or heat supply station, 
or electric power supply system of the building. 

4. A system according to Claim 1 , characterized in that 
the sensors and control devices that put out infor- 
mation-carrying signals in a format other than the 
protocol of the common network are connected to 
the corresponding controller via a converter that 
converts data of one network protocol to data of an- 
other network protocol. 

5. A system according to Claim 1 , characterized in that 
it is connected to a plurality of uninterrupted power 
supplies. 

6. A system according to Claim 1 , characterized in that 
level, flow, temperature and pressure sensors, re- 
spectively, are used therein as the monitoring and 
measuring sensors. 

7. A system according to Claim 1 , characterized in that 
infrared sensors, photosensors , heat sensors are 
used therein as the control sensors. 

8. A system according to Claim 1 , characterized in that 



the control devices are servo drives or drives having 
the function of performing an action in response to 
the signal from a sensor. 

5 9. A system according to Claim 8, characterized in that 
said drives and servo drives are apparatus for con- 
trolling the position of blinds and devices for remote 
opening/closing of doors or on/off switching of 
lights. 

10 

1 0. A system according to Claim 1 , characterized in that 
the central computer module is provided with 
means for connection thereof to an external global 
network to permit communication with other exter- 
15 nal monitoring and control systems. 
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ABSTRACT : 

CHG DATE=20010803 STATUS=0> The present 
inventions pertains to the field of automatic 
control systems based on computer technology^ and 
essentially relates to a structured system for 
monitoring and controlling the engineering 
equipment in an installation, mainly a building 
comprising several floors. The system includes a 
central computer module with an input -output 
device as well as a plurality of monitoring and/or 
measuring and/ or control sensors and/ or control 
devices for the units and apparatus of the 
engineering equipment in the building. The module 
consists of a programmable computer server station 
having functions, according to the software, that 
provide for the centralized reception of 
monitoring data through information channels 
within a single network protocol, as well as for 
the processing of said data and for the output of 
control signals towards the control devices for 
the units and apparatus of the engineering 
equipment in the building. This system further 
includes controllers connected in a "star" circuit 
to the input-output device of the central computer 
module . Each controller has a plurality of remote 
input-output modules connected serially thereto, 
while each of said modules has a corresponding 
sensor or a control device connected thereto. At 
least one additional computer station is connected 
through its input-output module to the 
corresponding controller that ensures, according 
to the software, the local monitoring and the 
control of the units and apparatus in at least one 
functionally independent section of the 

engineering equipment in the building. LJ 
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